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Construct validity with a confirmatory factor analysis (CFA) method is often used by researchers 
to identify the structure of psychological measurement. Although this CFA method has pro-
vided a complete evaluation of the structure of the test, sometimes there is no consensus re-
ached regarding the number of factors. With the CFA method, researchers determined and 
compared several models to choose the adequate scale structure, including the number of 
factors in a scale. The network analysis can play a role to help researchers. In this network 
analysis, the results of the analysis presented in a visual form, which can facilitate the rese-
archers quickly identify the scale structure based on the relations, displayed in the form of 
lines (thick-thin) and colors (green-red). Current research aims to test the reliability and con-
struct validity; also, shows that network analysis can be an alternative in presenting visuali-
zations and interpretations compare with factor analysis methods, especially CFA. We used 
The Emotion Regulation Questionnaire (ERQ) with 954 participants aged 16-57 years. The 
results are either, with the CFA analysis method or network analysis; it is evident that ERQ 
has two factors, namely suppression and reappraisal. The results show that the network analysis 
method can be used as an alternative in identifying the structure of the psychological scale. 
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Validitas konstruk dengan metode analisis faktor konfirmatori (CFA) seringkali digunakan 
peneliti untuk mengidentifikasi struktur dari suatu alat ukur psikologis. Pada metode CFA, 
peneliti melakukan komparasi beberapa model mengenai jumlah faktor yang dimiliki dalam 
suatu tes dan menentukan struktur skala yang paling adekuat. Di sinilah, metode analisis ja-
ringan dapat berperan. Pada analisis jaringan ini, hasil analisis disajikan dalam bentuk visual, 
peneliti dapat dengan cepat menemukenali struktur skala berdasarkan keterikatan yang ditam-
pilkan dalam bentuk garis (tebal-tipis) dan warna (hijau-merah). Ada pun tujuan penelitian 
ini adalah untuk pengujian reliabilitas dan validitas konstruk; selain itu, menunjukkan bahwa 
model jaringan bisa menjadi alternatif dalam menyajikan visualisasi dan interpretasi selain 
pengujian validitas konstruk dengan metode faktor analisis, khususnya CFA. Kami menggunakan 
The Emotion Regulation Questionnaire (ERQ) dengan 954 partisipan berusia 16-57 tahun. 
Hasilnya, baik dengan metode analisis CFA juga jaringan, terbukti bahwa ERQ memiliki dua 
faktor, yaitu suppression dan reappraisal. Hal ini menunjukkan bahwa metode analisis jaringan 
ini dapat dijadikan sebagai alternatif dalam identifikasi struktur dari suatu alat tes. 
 
Kata kunci: centrality plot, analisis faktor konfirmatori, kuesioner regulasi emosi, 
analisis jaringan psikometrik, validitas struktural 
 
 
Individuals experience various emotions that need 
to be managed in their daily life in order to live with 
good mental health as well as accepted in their envi-
ronment. Emotional regulation defined as the emer-
gence of thoughts or behaviors that affect emotions 
experienced by a person when the person experiences 
emotions, and how (the strategy) that a person expe-
riences or expresses those emotions (Gross, 1998). In 
general, Gross and John (2002) distinguish two types 
of emotion regulation strategies, namely antecedent-
focused (also known as cognitive reappraisal) and res-
ponse-focused (also called expressive suppression). 
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Reappraisal emotional regulation strategy is a strategy 
that processes emotions by cognitively reframing the 
events that cause emotions before the tendency of e-
motional response is entirely produced, making new 
interpretations of an event that (s)he has experienced, 
and reinterpreting the experiences as a stimulus that 
cause emotions (Ochsner & Gross, 2004). Whereas 
the suppression emotion regulation strategy is a stra-
tegy that processes emotions by avoiding stimuli that 
can cause emotions (Richards & Gross, 2000), accu-
mulating negative emotions originate from the events 
experienced, and decreasing the expression of beha-
vior both from negative and positive emotions (Gross 
& John, 2002). 
Gross and John (2003) have developed a psycho-
logical scale, namely The Emotion Regulation Ques-
tionnaire (ERQ) that measures to what extent an in-
dividual uses emotion suppression and reappraisal re-
gulation strategies. ERQ has been proven valid and 
reliable (Ali & Alea, 2018; Balzarotti, Stefania, Gross, 
& John, 2010; Cabello, Rosario, Salguero, Fernandez-
Berrocal, & Gross, 2013; Gross & John, 2003). Altho-
ugh it has been proven valid and reliable, in this study, 
researchers conducted construct validation, specifi-
cally regarding the structure of the ERQ scale with 
a two-method approach. First, assessing the construct 
validation by confirmatory factor analysis (CFA) me-
thod to confirm the structure of a psychological mea-
surement, based on the structure published by the ini-
tial developer (Gross & John, 2003). Second, construct 
validation is examined by network analysis methods. 
The CFA method has provided an evaluation of the 
structure of the scale, however, sometimes there is no 
consensus reached regarding the number of factors, 
because the results of goodness of fit indexes are equ-
ally adequate between one model structure and the 
other model structure (Suwartono & Moningka, 2017; 
van Dijk, Claassen, Suwartono, van der Heijden, & 
Hendriks, 2017). In the CFA method, the researchers 
can still compare several models regarding the number 
of factors that structured the scale and determine the 
adequate model based on Akaike's Information Crite-
rion (AIC; Akaike, 1987). Determining the adequate 
model is a challenge to get a scale structure more ef-
ficiently. Then, network analysis methods can play 
a role. In this study, the researchers showed the possi-
bility of using network analysis as an alternative me-
thod in mapping the structure of a psychological scale 
that can be useful as one alternative method of ana-
lysis for the construct validation (van Dijk et al., 2017). 
Unlike the CFA, in this network analysis, the fac-
tors that exist on a psychological scale are determined 
by the extraction of probabilistic associations between 
items. Current literature focuses more on the applica-
tion of undirected network models, better known as 
Markov Random Fields in psychological data (Golino 
& Epskamp, 2017). This is because the items on the 
psychological scale do not always meet the require-
ments of local independence, therefore at the CFA, 
the researcher carries out inter-residual correlations 
and on the reporting sometimes the researchers do not 
display the number of inter-residual correlations they 
did until the model is considered adequate (Epskamp, 
Rhemtulla, & Borsboom, 2017). The area of network 
analysis (network psychometrics) emerges as response 
to concerns from the estimation results regarding the 
number of factors that should be the structure of the 
psychological test (scale) (Golino & Epskamp, 2017). 
In network analysis, the psychological variables un-
der study are the items of a scale represented by the 
term nodes. The nodes are connected by an edge (line), 
which indicates the strength of the statistical relation-
ship among them. Edges can differ in strength of con-
nections called weights (Epskamp, Cramer, Waldorp, 
Schmittmann, & Borsboom, 2012). The weight indi-
cates the strength of the relationship between nodes 
(the stronger the association, the line will be thicker) 
and the direction of the relationship between the modes 
(positive for green line and negative for red line). Af-
ter estimating the network structure, graph visualiza-
tion itself tells researchers about the structure that e-
merged from the existing data. Also, this graph can 
be used to assess which node is the most important 
in the network (the most central node). The formed 
network can be used to obtain overview and insights 
to researchers regarding the data structures, predictive 
patterns of data, or represent the structure of associ-
ation from data (Epskamp et al., 2012). The advantages 
of this network analysis, readers can quickly identify 
existing nodes based on associations, displayed in the 
form of lines (thick-thin) and colors (green-red). More-
over, compared to the factor analysis method, the net-
work analysis through network plots and the centrality 
of nodes output can identify data structures very well 
even when the different factors have high associations 
(Dalege, Borsboom, van Harreveld, & van der Maas, 
2017; Golino & Epskamp, 2016). 
In the current study, in addition to reliability test-
ing, we did construct validation using two methods. 
First, the researchers compared the scale structure of 
the ERQ based on the CFA. Then, the researcher con-
ducted a network analysis. Researchers suspect that 
both methods of analyzing construct validity produce 
the same structure for the ERQ. 






This study used convenience sampling technique. 
A total of 954 people participated in this study, with 
the majority of were female participants (77.3%) 
and the rest were male participants (22.7%). Partici-
pants in this study were 16-57 years old (M = 20.80, 
SD = 5.96). The majority of participants’ religion 
was Islam (61.7%), followed by Catholic (7.5%), 
Protestant (6.4%), Buddhism (0.8%), Hinduism 
(0.7%), indigenous religions (0.3%), with the rest 
not answering (22.6%). Most of the participants 
(80.6%) have a high school education background. 
Then, 15.6% of participants had completed a junior 
high school education, 3.6% undergraduate education, 




The Emotion Regulation Questionnaire (ERQ; Gross 
& John, 2003) was first adapted by Suwartono (2004) 
and used in the research of Suwartono, Prawasti, and 
Mullet (2007). This scale aims to measure the tendency 
of individuals to regulate their emotions through two 
aspects, namely reappraisal ("When I am faced with 
a stressful situation, I make myself think about it in 
a way that helps me stay calm.") and suppression ("I 
keep my emotions to myself."). ERQ consists of ten 
statements with six statements measuring reappraisal 
(numbers 1, 3, 5, 7, 8 and 10) and four measuring 
suppression statements (numbers 2, 4, 6, and 9). ERQ 





First, we analyzed the ERQ reliability. Reliability 
shows to the extent to which individual differences in 
test scores are caused by actual differences in the 
measured aspects and the extent to which they can be 
considered to be caused by random errors (Anastasi 
& Urbina, 1997). The calculation method used is 
the alpha coefficient (Murphy & Davidshofer, 2001). 
If the result of coefficient alpha is between .60 - .70, 
then the scale is deemed to be reliable (Hair, Black, 
Babin, & Anderson, 2010). The range is considered 
as the lower limit of acceptance that the scale is re-
liable. After the reliability coefficient is obtained, 
the researcher looks for a standard error of measure-
ment (SEM) co-efficient to estimate the range of scores 
that might be obtained by individual (Crocker & Algina, 
2008). 
Regarding the focus of this study, the researcher 
conducted a structure validation of the scale. The re-
searcher used the Confirmatory Factor Analysis (CFA), 
especially the measurement model. Hu and Bentler 
(1999) suggest the Tucker-Lewis Index (TLI = NNFI) 
and Comparative Fit Index (CFI) equal or above .95 
to determine the model fit. Meanwhile, determining 
the structure of the model adequately used the small-
est Akaike's Information Criterion (AIC; Akaike, 1987) 
value of the existing models. Then, Netemeyer, Bearden, 
and Sharma (2003) suggested that a p-value from chi-
square (χ2) should be higher than .05; Goodness of 
Fit Index (GFI) which is greater or equal to 0.90; Root 
Mean Square Error of Approximation (RMSEA) is 
smaller or equal to .08. Validation with the CFA me-
thod was carried out using the LISREL 8.80 program 
(Jöreskog & Sörbom, 2008). 
The ERQ structure was also analyzed by using 
network analysis, in addition to CFA. This analysis 
was carried out using Jeffreys' Amazing Statistics 
Program (JASP) version 0.8.5.1 (JASP Team, 2018). 
JASP is an open-source statistical program that is user-
friendly and supports the APA style of reporting. Net-
work analysis allows researchers to analyze the network 
structure of variables visually. In the networks, the vari-
ables observed (in this case were items) are called nodes, 
and the estimated line of relations between nodes is call-
ed an edge (JASP Team, 2018). The estimator used is 
cor (correlation), in order to the input files in both data 
analysis software is the same, namely correlation. 
Outputs requested to be analyzed network plots, 
weights matrix, centrality plots, and centrality tables. 
Others default from the Network menu in JASP. 
The centrality menu produces a network structure 
as a figure (centrality plot) and numbers (centrality 
table). It provides three information, including bet-
weenness, closeness, and strength or  egree   arrat  
 art e  lemy, Pastor-Satorras, & Vespignani, 2004; 
Dalege et al., 2017). Betweenness calculated the 
number of shortest paths given by a node. Between-
ness shows how strong a node can interfere with the 
flow of information in the network. Closeness is the 
inverse of the sum of all the shortest paths between 
a node and all other nodes in the network. Closeness 
represents how likely the information from a parti-
cular node "moves" through the entire network both 
directly and indirectly. Whereas strength or degree 
is the absolute value of the edge weight connected 
to a node; represents the direct influence of the node 
given to the network. 
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Table 1 








(M = 18.30, 
SD = 5.42) 
RE_2 I keep my emotions to myself.  .181 
 




RE_4 When I am feeling positive emotions, I am careful not to 
express them.  
.330 
RE_6 I control my emotions by not expressing them.  .550 
RE_9 When I am feeling negative emotions, I make sure not to 
express them.  
.489 
 
   
 
Reappraisal 
(M = 31.87, 
SD = 4.29) 
RE_1 When I want to feel more positive emotion (such as joy or 
amusement)  I c ange w at I’m t inking about.  
.472 




RE_3 When I want to feel less negative emotion (such as sadness or 
anger)  I c ange w at I’m t inking about.  
.544 
RE_5 W en I’m face  wit  a stressful situation  I make myself t ink 
about it  in a way that helps me stay calm.  
.455 
RE_7 When I want to feel more positive emotion, I change the way 
I’m t inking about t e situation.   
.615 
RE_8 I control my emotions by changing the way I think about the 
situation I’m in.   
.682 
RE_10 When I want to feel less negative emotion, I change the way 






The data collection held at the beginning until mid-
2018. We distributed questionnaires to various regions 
in Jabodetabek (Jakarta-Bogor-Depok-Tangerang-Be-
kasi) (91.93%) and Aceh (8.07%). We used the online 
method as well as paper and pencil. The questionnaire 
link is distributed to various communities in Greater 
Jakarta and Aceh. The researcher got 1,131 participants. 
Then we did the completeness of each part of the par-
ticipant's responses. Also, we removed the outliers; 







Reliability analysis with the alpha coefficients of 
reliability for the reappraisal is .80 (M = 31.87, SD = 
4.29) and for the suppression is .60 (M = 18.30, SD 
= 5.42). Table 1 presents the reliability coefficients, 
SEM, and the corrected item-total correlation coeffi-




In construct validation, we conducted a Confirma-
tory Factor Analysis (CFA). First, we tested the uni-
dimensionality of the two dimensions, which became 
the factor structure of the Emotion Regulation scale. 
The results of the unidimensional analysis can be seen 
in Figure 1. 
Based on the RMSEA, the CFI, and GFI, it was con-
firmed that the reappraisal and suppression both are 
unidimensional (see Table 2). The next step, we con-
ducted a first-order CFA test to ensure that the compo-
nents underlying both reappraisal and suppression were 
exclusive. The results can be seen in Figure 2.  
Based on the RMSEA, NNFI, CFI, and GFI con-
firmed that the first level CFA test for this emotion 
regulation scale is adequately fit. The results of the 
test validation with the CFA technique indicate that 
the two-factors as the first-order factor is adequate 
with field data. More details regarding the goodness 
of fit indices can be seen in Table 2. 
Comparing the three models tested with CFA, ba-
sed on the AIC Model, the most adequate structure 
is Model 2 (1st order). The result of inter-dimensional 
correlation is r(952) = .19, p < .001, r
2
=.04. This re-
sult shows a weak correlation between the dimensions 
of reappraisal and suppression. Moreover, the corre-
lation between the reappraisal and age is r(952) = - .17, 
p < .001, r
2
 = .03. While the correlation between sup-
pression and age is r(952) = .04, p = .172, r
2
 = .002. 
Regarding the network structure as a figure (cen-
trality plot), it can be seen visually that items 2, 4, 6, 
and 9 form separate groups than items 1, 3, 5, 7, 8, and 
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10. More details can be seen in the results of the net-
work structure in Figure 3. 
From Figure 3, each item is connected with green 
lines with different thickness levels. The green lines 
indicate that the weight of the relationship between 
the ten items on the ERQ scale is positive. The mag-
nitude of the weight can be seen in detail in Table 3 
- the higher the weight between items, the thicker the 
green color. 
The weight shows the strength (degree) of the rele-
vant connections between items (Epskamp, Borsboom, 
& Fried, 2017). The details could be seen in Table 3; 
the three largest edge weights were between item 7 and 
8 (.650), item 8 and 10 (.618), then item 6 and 9 (.599). 
Table 2 
Goodness-of-Fit Indices from the Results of the Confirmatory Factor Analysis Emotion Regulation Scale 
Dimensions/Factors Chi-square df p RMSEA AIC Model NNFI CFI GFI 
Suppression 2.31 2 .32 .01 18.31 1.00 1.00 1.00 
Reappraisal 94.50 9 .00 .10 118.50 .96 .97 .97 
         
Model 1: One factor model. 802.40 35 .00 .15 842.40 .78 .83 .86 
         
Model 2: 
1st order; Exclusive dimension. 200.95 34 0 .07 242.95 .95 .96 .96 
         
Model 3:  




Figure 1. Unidimensionality test for the dimension of reappraisal (left) and suppression (right). 
 
 
Figure 2. Level one CFA test for emotional regulation scale. 
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Table 3 
Weight Matrix Between Items 
Variabel RE_1 RE_2 RE_3 RE_4 RE_5 RE_6 RE_7 RE_8 RE_9 RE_10 
RE_1 0 .085 .457 .048 .271 .082 .534 .485 .109 .392 
RE_2 
 
0 .043 .102 .012 .226 .043 .004 .207 .05 
RE_3   0 .064 .416 .060 .453 .512 .127 .539 
RE_4    0 .076 .383 .006 .118 .280 .096 
RE_5     0 .216 .437 .461 .218 .436 
RE_6      0 .111 .235 .599 .139 
RE_7       0 .650 .134 .519 
RE_8        0 .212 .618 
RE_9         0 .233 
RE_10          0 
 
 
When reading at the contents of items with strong we-
ights (item 7, 8, and 10), the similarity that connects 
them is the way individuals think about the situation 
they experience. Whereas in item 6 and 9, the simila-
rity is that individuals try not to express their emotions. 
The results of the visual analysis of centrality can be 
seen in Figure 4. 
The two nodes namely item 6 (“Controlling my e-
motions by not expressing them.”) and 8 (“Controlling 
my emotions by changing my way of thinking about 
the situation I'm experiencing.”) are the highest for 
betweenness (RE 6 = 1.87 and RE 8 = 1.87). Regard-
ing the content of item, no.6 (not expressing emotion) 
really represents the suppression factor. Also, the con-
tent of item 8 (“changing the way of thinking”) repre-
sents the reappraisal factor. Therefore, it is not surpri-
sing that item (node) 6 and 8 have the highest centra-
lity, which when viewed from the process of develop-
ing this scale by Gross and John (2003), the two items 
are indeed derived from two different factors from ERQ. 
Thus, item 6 and 8 do have more control among the 
items on the ERQ network, because more information 
will pass through the two items because the two items 
firmly have associations with other items on the emo-
tion regulation scale network. 
From Figure 4 and Table 4, information obtained 
that node item 6 (“Controlling my emotions by not ex-
pressing them.”) is high for betweenness. However, 
node item 8 is both the highest for closeness and de-
gree. The high strength value for item 8 (1.24) indi-
cates that controlling emotions by changing the way 
of thinking with a situation experienced by someone, 
is a way that tends to influence someone when (s)he 
made the emotional regulation. This result can be seen 
 
Figure 3. The network plot of the emotion regulation scale. 
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Table 4 
Centrality Plot Per Item 
Variable 
Centrality Plot 
Betweenness Closeness Strength 
RE_1 - 0.578 - 0.17 0.204 
RE_2 - 0.578 - 1.994 - 1.906 
RE_3 - 0.578 0.124 0.463 
RE_4 - 0.578 - 1.386 - 1.406 
RE_5 - 0.578 0.644 0.303 
RE_6 1.866 0.202 - 0.31 
RE_7 - 0.578 0.36 0.733 
RE_8 1.866 1.364 1.243 
RE_9 - 0.133 0.075 - 0.226 
RE_10 - 0.133 0.779 0.901 
 
 from the thickness of the edge (green line) in the visu-
alization of ERQ network analysis in Figure 3 and the 
value of the centrality plot (betweenness, closeness, 





Based on research by Permono and Kusristanti (2016), 
the Emotion Regulation Questionnaire (ERQ) showed 
reliability for the reappraisal of .73 and the suppression 
of .64. Whereas in the current study, the reliability for 
the reappraisal was .80 and suppression was .60. The 
similarities in the two studies include: the suppression 
dimension has a lower reliability coefficient compared 
to the reappraisal dimension. The suppression dimen-
sion reliability coefficient from ERQ is still above .60. 
So, based on Hair et al. (2010), ERQ can be said to be 
a reliable psychological measure. 
One of the purposes of this study is to show that the 
network analysis model offers more than interpreta-
tion and alternative analysis compare to factor analy-
sis methods, especially CFA; for the construct valida-
tion. The results of the CFA based on the AIC model 
showed that the adequate model is a first-order model, 
which supports that each factor of ERQ is independent. 
The same result was found with network analysis, find-
ing that ERQ has two independent factor structures, 
namely suppression and reappraisal. The findings with 
these two methods indicate that ERQ has the same fac-
tor structure. Current research also supports the results 
of the ERQ scale development from Gross and John  
(2003). The similarity of these results also shows that 
this network analysis method can be used as an alter-
native in identifying the structure of a test. 
Although network analysis is a relatively new me-
thod, network analysis can illustrate a model of inte-
raction among items. Different from the analysis fac-
tor, which tries to reduce the structure of variables by 
modeling latent variables (factors), network analysis 
predicts the relationship between all variables directly. 
Additionally, many inference methods from network 
analysis output can be used to assess which nodes (in 
this case items) are the most essential in the network 
(Epskamp, Borsboom, & Fried, 2017). In this study, 
it is represented by item 8: "I control my emotions by 
 
 
Figure 4. Centrality plot. 
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changing the way I think about the situation I am ex-
periencing." This is concluded by looking at the results 
of the centrality plot table (betweenness, closeness, 
and degree) for each item, that supported by the graph 
network of items produced by network analysis (green 
and thick lines from various items connected to item 8). 
To conduct network analysis with continuous data, 
the sample size of 250 is sufficient for moderate net-
works (Dalege et al., 2017; Epskamp, 2016). There-
fore, the sample size is the strength of this research. 
The sample size of this study was 954 participants. 
However, this is also what the researchers suspect is 




The current results show the similarity of the ERQ 
scale structure using the network analysis method and 
confirmatory factor analysis. However, they showed 
less strength of the network analysis method as a bet-
ter alternative than confirmatory factor analysis. With 
a limited number of items (10 items) and two factors, 
the visualization obtained does not yet show the ad-
vantages of the actual utility of network analysis. This 
network analysis will significantly help researchers, 
especially if some items or dimensions are very high 
correlations so that it is difficult to determine whether 
they are from the same structure. This is because net-
work analysis presents network plots, weights matrix, 
centrality plot, and centrality table that can help rese-
archers to make decisions. 
The current study has a limitation regarding the sam-
ple’s geograp ic location. T e samples lack variation 
due to most of the data in this study was from Jabo-
detabek. Therefore the sample is more representative 
of urban areas. It should be considered for research in 
other areas, both in urban and rural areas. 
In addition, some participants participated online in 
filling out the ERQ. The online filing makes the par-
ticipating participants likely only reach people who 
have supporting facilities, such as internet networks. 
Generally, these supporting facilities are only in big 
cities. Moreover, in terms of gender, the majority of 
participants were female (77.3%) while there was an 
assumption that women should be able to control their 
emotions and it was natural for men to express their e-
motions (Branney & White, 2008; Motro & Ellis, 2017). 
 
Conclusion and Implication 
 
The Emotion Regulation Questionnaire (ERQ) is a 
reliable psychological measure with adequate internal 
validity. The result of ERQ analysis consistently show-
ed that ERQ has two factors as its structure both using 
CFA analysis methods and network analysis. Network 
analysis enables researchers to immediately recognize 
the structure of the scale by looking at the distribution 
of variables in the form of nodes in their interconnect-
ions (edge). Therefore, network analysis has an ad-
vantage compared to factor analysis. It can detect fac-
tors that occur from several variables (items) very well 
even when variables (items) had a high correlation with 
each other. 
The implication is the same structure with both me-
thods, opens the opportunity for network analysis me-
thods as an alternative in identifying the structure of 
a test. Furthermore, this opens up an alternative to u-
sing open-source software for researchers for statis-




The network analysis approach offers new oppor-
tunities for visualizing factor structures from a psy-
chological test. This network approach could analyze 
data for psychological measurements validation study, 
especially to determine the internal structure of psy-
chological measurements. In further research, network 
analysis can be applied on a multidimensional psycho-
logical scale. Then, it can also be used on a scale that 
is still experiencing difficulty in determination of an 
item membership, should it will better to be a particu-
lar factor or dimension compared to other factor or di-
mension. 
Further research needs to consider using a hardcopy 
of a questionnaire method for data collection to accom-
modate participants who have not received Internet 
access. Considering that data collection should not only 
be in urban areas but also in rural areas. Further data 
collection should also take into account the geographi-
cal location so that regions other than Jabodetabek can 
be represented. Also, the gender of participants, espe-
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